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PHARMACOLOGY                         

MAIN OBJECTIVE

           Acquire knowledge of the drug laws in Kenya and be able to apply them in regard to their dosages, actions, indications, contra-indications, side effects, storage, custody, prescribing and/or administration as well as recording.

SUB-OBJECTIVES

1. Able to classify and describe drugs.

2. Able to recognize expected and unwanted side effects of drugs and take appropriate action.
CONTENT

BLOCK ONE 18 HRS

A). Review drug administration learnt in PTS.

B). Terms used in pharmacology.

C). Classification of drugs according to:-Form of preparation, Systems or Actions. 
      1. Antipyretics

2. Analgesics

3. Antibiotics.
4. Sulphonamides.
5. Antihelminths.
6. Aperients, purgatives, carminatives, evacuants (cathartics)

7. Hypnotics and sedatives.
8. Mydriatics

9. Digitalis(cardiac glycosides)

10. Ant emetics and Antispasmodics.
11. Anticonvulsants.
D). Calculation of pediatric dosages.

E). Possible nursing implication or responsibility.

BLOCK TWO 17 HRS

1. Tranquillizers
2. Stimulants.

3. Anesthetics and muscle relaxants.

4. Diuretics.
5. Bronchodilators.

6. Antiacids.

7. Antimalarials.

8. Antihypertensives.

9. Histamine and antihistamine drugs.

10. Co-agulants and anticoagulants.

11. Antiretrovirals
12. Steroids and hormones.
13. Cytotoxic drugs.

PHARMACOLOGY- The science of the nature, preparation of drugs, the use and their effects on the body.

DRUG- Any chemical substance that has effect on body tissues used for treatment, relief, diagnosis or prophylaxis of diseases.

MEDICINE- Any drug or remedy.

DRUG LAWS

Aim:-proper management of drugs so as to prevent error, illegal usage and addiction.

There are two Acts of law that control the manufacture, supply and use of drugs:-

· Medicines Act 1968.

· Misuse of drugs Act 1971.

Medicines act 1968
Regulates the manufactuer, importation/, distribution/supply, use and sale of medicines. The Act classifies medicines in 3 categories:-

            I. General Sale List preparations (GSL) =drugs that can be purchased from any     shop or vender.
          II.Pharmacy Only Medicines (P) =Non-prescription medicine. Drug supplies to patients by a registered pharmacist without prescription.

        III.Prescription Only Medicines (POM) =Supplied by pharmacist on prescription of a registered medical or dental practitioner.

Misuse of drugs act 1971(revised 1994 -the narcotic drugs and psychotropic substances act)
Act replaced Dangerous Drugs Act (DDA)-which controls narcotics and other drugs of dependence.

Schedule I:

Preparation of certain controlled drugs in which the controlled drugs are in such small amount or combined in such a way that there is no risk of abuse.eg Dehydro codeine tabs Kaolin and morphine mixture i.e. prep. Of codeine with less than 0.2% morphine given as an antidiarrhoea. 

Schedule ii, iii, & IV:
Drugs which are prone to abuse. Mostly the opiates and other narcotics .e.g. cocaine, pethidine, cannabis sativa, heroin, amphetamines etc.
NB: The drug prescriptions in these schedules must conform with the following rules:-

(a)In doctor’s own handwriting, must state:-

· Name + address of patient.

· Dose + form of drug (tab or mixture) and concentration of drug.

· Quantity + concentration written in figures and words.

· Doctor’s signature and date.

(b)Address of doctor should appear on the prescription and must be presented within 13 wks from date prescribed.

· Pharmacist must be assured on the genuineness of signature before dispensing drug.
· Ensure proper record-keeping of register of prescription and stocks of these drugs (done by doctors, pharmacist and nurses).

THE LOCAL REGULATIONS FOR DRUGS

· Drugs should be checked by the 2nd nurse before administration.

· Ward stocks should be as small as practicable and checked regularly.

· Drugs cupboard keys should be carried by ward i/c or deputy.

· Ampoules and boxes containing different drugs should be neatly separated.

· Drugs requiring refrigeration should be kept in a locked refrigerator.
· Emergency drugs should be kept on emergency tray, lockable in a container, easily accessible.

· Drugs should not be transferred from one container to another.

· Expired drugs and those brought in by patients should be returned to pharmacy immediately.

· Preparations intended for external use should be stored in a different locked cupboard.

NOMENCLATURE OF DRUGS

Def:-Classified system of names.

1. CHEMICAL NAME:-Molecular structure of drug (complex).eg.Acetyl Salicylic Acid (ASA), Acetyl-P-Amino-Phenol (panadol or acetaminophen). 

2. APPROVED (GENERIC) NAME:-Abbreviated form of chemical name.eg.ASA, Paracetamol.
3. PROPRIETARY (TRADE MARK) NAME:-Brand/trade name e.g. Aspirin, Panadol, Calpol, or panasorb.

OTHER TERMS USED IN PHARMACOLOGY

1. DRUG TOLERANCE

  It is a decreased response to a drug usually requiring an increase in dosage to give the desired effect.

Or   an increasing amount of drug dosage required having same effect or maintaining same effect. 

2. IDIOSYNCRASY

  It is a situation where a small dose of a drug causes some symptoms of poisoning (unusual responses).Abnormal susceptibility to an agent that is peculiar to an individual.eg aspirin-induced asthma, iodine, quinine, shellfish and strawberries may cause urticaria.
3. HYPERSENSITIVITY (DRUG ALLERGY)

   It is a state of being abnormally sensitive to some foreign protein, small doses of which produce violent reaction to the patient i.e. due to immunological reaction (antigen-antibody reaction type).e.g. skin rashes, liver damage, asthma, cardiovascular collapse (anaphylactic shock or anaphylaxis) etc.
4. SIDE EFFECTS (ADVERSE REACTIONS)

 These are undesirable (unwanted) pharmacological responses that can not be separated from the main action of a drug .e.g. morphine-given to relieve severe pain, but causes constipation, nausea and vomiting. But when we want to reduce motility in the relief of diarrhea, this becomes our main action.

5. Drug standards-purity, potency, bioavailability, efficacy and safety/toxicity.

6. Desired therapeutic effects.

7. Toxic effects.

8. Contraindications.

9. Elimination.

10. Excretion.

11. Chain reaction.

12. Cumulative reaction.

13. Distribution.

14. Inactivation.

15. Metabolism.
TERMS UNDER DRUG INTERACTION.

1. DRUG POTENTIATION (supra-additive effect or synergism).
  The response to two or more drugs is greater than the algebraic sum of the independent effects of each drug e.g. Amoxicillin and Clavulonate potassium or probenecid (Clavulonic acid).ie.Augmentin.

      2. DRUG SUMMATION OR ADDITION
        The response obtained from the drugs is equal to the algebraic sum of the independent effects.
      3. DRUG ANTAGONISM (Infra-additive effect)
        The combined effects of the administered drugs are less than the algebraic sum of the individual effects.eg -insulin + corticosteroids (e.g. hydrocortisone).

                                       -Opiates-induced miosis is antagonized by atropine.

CLASSES OF DRUGS

TOPIC 1--ANTIPYRETICS- Agents that reduce fever.

                        1. ASPIRIN (Acetyl Salicylic Acid)
        It belongs to a group of drugs called salicylates which have antipyretic, antinflamatory and analgesic properties.

                        MODE OF ACTION
The bacteria which are present in tissues or blood produce pyrogens (substances capable of producing fever).The pyrogens act directly or indirectly on the hypothalamic temperature regulating centre to increase its set point. When the body temperature is raised, aspirin reduces it by resetting the temperature control centre to the normal level and also vasodilatation of the cutaneous vessels hence increase output of heat. 
DOSE- ii tabs bd./.tds * 3 days(300mg/500mg tabs).
INDICATIONS -fever/pyrexia to include rheumatic fever.

                           -pain

                           -inflammation
SIDE EFFECTS-Gastric irritation, ulceration and bleeding because its acidic.

                           -hypersensitivity (allergy) e.g. skin rashes and asthmatic attack.

                           -inhibit platelets aggregation (agglutination).

                           -reduce plasma prothrombin levels.

NB: mild intoxication causes “salicylism” i.e. mild overdose characterized by deafness, dizziness, tinnitus, confusion, vomiting and hyperventilation. While severe overdose causes metabolic acidosis, mental excitement (“salicylic jag”), depression stupor and finally coma then death.

CONTRAINDICATIONS-Gastric/duodenal ulcers (peptic).

                                           -asthma

                                           -hemophilia (lack of antihaemophillic globulin or any of the clotting factors—delayed blood clotting or absence) and hemorrhagic diathesis (people predisposed to bleeding).

                      2. INDOMETHACIN (INDOCID)
Have similar properties to those of aspirin.
DOSE-ii caps bd/tds (25mg caps).

INDICATIONS -Fever, pain and inflammation.

                          -musculoskeletal disorders e.g. ankylosing spondylitis, osteoarthritis, rheumatoid arthritis and acute gout.

SIDE EFFECTS -Headache, giddiness, faintness, nausea and vomiting.

                           -gastric ulcer and bleeding.

                           -mental disturbances e.g. confusion, depersonalization.

                           -eye damage with prolonged use.
CONTRAINDICATIONS- Peptic ulcer, renal and hepatic disorders, psychiatric disorders and elderly patients.

TOPIC 2--ANALGESICS- Drugs that relieve pain.

Categorized into 2-mild and moderate analgesics (non-narcotics).

                              -Strong analgesics (narcotics).

MILD AND MODERATE ANALGESICS
Include the following:-aspirin, indocid, paracetamol, diclofenac, phenylbutazone, brufen, ponstan, sulindac etc.
                           M.O.A.

They produce analgesia by blocking the generation of pain impulses, by inhibiting prostaglandin synthesis in the CNS or blocking any substance that sensitize pain receptors to mechanical/chem ical stimulation.Salicylates moreover prevent the lowering of the pain threshold that occurs when prostaglandins sensitize pain receptors.
                          1. PARACETAMOL (Acetyl-p-amino-phenol)
A milder analgesic and antipyretic than aspirin that does not have antinflamatory property. It has advantages over aspirin because it has no acid hence does not cause gastric irritation, erosion, bleeding and has no effect on the platelets.

DOSE-ii tabs tds (500mg tabs).Total daily dose not exceed 4g.

INDICATIONS -mild pain.

                          -fever/pyrexia.

SIDE EFFECTS-Nil unless overdose which may lead to liver necrosis (death of a portion of tissue) due to hepatotoxicity, finally cause hepatoencephalopathy (cerebral dysfunction), coma and then death.

                         2. MEFENAMIC ACID (PONSTAN)

A stronger analgesic than aspirin but has same properties.

DOSE-500mg bd/tds (250mg caps).
INDICATIONS-inflammatory conditions, pain (dysmenorrheal and fever.

SIDE EFFECTS- G.i.t. disturbances e.g. diarrhea, peptic ulceration and bleeding, drowsiness, dizziness, unsteadiness, skin rashes and blood dyscrasia.
CONTRAINDICATIONS- peptic ulcers and hypersensitivity
3. PHENYLBUTAZONE (BUTAZOLIDINE)

A potent antinflamatory agent with analgesic
and antipyretic activities which are weaker than those of aspirin.

DOSE-100mg tabs total daily dose 200-600mg in divided doses after meal or with milk.

          -suppositories 250mg nocte.
INDICATIONS-Pain, inflammation and fever. Rheumatic disorders and gout.

SIDE EFFECTS-Blood dyscrasia (aplastic anemia), peptic ulcer, allergic reactions and salts fluid retention which may increase plasma volume to cause cardiac failure and pulmonary edema.
  CONTRAINDICATIONS-Peptic ulcers, hypertention, blood dyscrasia, oedema, cardiac and hepatic diseases.
OTHERS-Diclofenac sodium, ibuprofen, tramadol or tramal.
STRONG ANALGESICS (NARCOTICS)

Their primary use is for relief of severe pain.

Narcotics/Opioids/Opiates-Are the most strong /potent and powerful analgesic agents available. They are extracted from the seed pod of the poppy plant PAPAVER SOMNIFERUM.The original derivatives are:-
                -opium.
                -Morphine-morphine, heroin, diamorphine, methadone.

                -Codeine-codeine, dihydrocodeine, dextrapropoxyphene.

MECHANISM OF ACTION

Narcotics act on the physiological neurotransmitters (encephalin-opiate like substances) which in turn act on the specific pain receptors in the CNS (brain and spinal cord) and the gut. When the narcotics act on these receptors, they inhibit transmission of pain impulses from reaching the brain.

NB: Endorphin-type of morphine produced by the body itself of which during extreme fear its production increases resulting in analgesic effects.

Main physiological effects of narcotics are:

· Analgesia-pain is relieved by an action on the receptor in the brain, spinal cord and gut.

· Emotional (affective) effect-euphoria is produced by an action on the brain receptors and therefore eliminates anxiety.Euphoria-exagerated feeling of emotional wellbeing.

· Respiratory depression-narcotics depress the sensitivity of of the respiratory centre in the brain stem (medulla) to Co2, causing depression of respiration and possibly apnea (esp. overdose of drug or pts with respiratory failure).

· Cough reflex depression-the cough reflex is depressed due to suppression of the medullary cough centre.

· Hypotension-may occur due to the depression of the vasomotor centre in the brain stem.
· Nausea/vomiting-they directly stimulate chemoreceptor zone for emesis in the medulla.

· Constipation-they act on the gut receptors to increase the tone and decrease the motility of the smooth muscles, hence diminished propulsive contractions in the small and large intestine.

· Miosis-they cause constriction of the ciliary muscles of the reduce size of eye pupils(pin point)

Nb: opiate-induced miosis can be antagonized by atropine or epinephrine (adrenaline).
General indications:

· To relieve severe pain in conditions of limited duration e.g. post-operatively, myocardial infarction etc.
· Relief of chronic pain in patients with terminal illness.

General side effects:

Tolerance and physical dependence-develops after regular use and on withdrawal the patients suffer withdrawal symptoms which are characterized by intense craving for the drug i.e. perspiration, yawning, weakness, lacrimation, rhinorrheoa and muscle twitching/tremors. Tolerance/addiction is due to mental dependence of euphorint effect of opiates and fear of withdrawal syndrome. This develops after about 12 hours following last dose of opiate. The peak of withdrawal syndrome is attained in about 48-72 hours after last dose which is characterized by fever, tachycardia, high blood pressure, anorexia, nausea and abdominal cramps.
NB: cardiovascular collapse may occur as well as insomnia may persist for weeks.

COMMON NARCOTIC ANALGESICS

1. Morphine
Dose: 10-20mg bd then adjusted according to the response.

Indications:-post operatively.

                  -medical conditions e.g. myocardial infarction.

                  -terminal stages of cancer.

                  -anesthetic adjunct.

                  -Cough sedation (antitussive)-small doses.

                  -Diarrhea (antidiarrheoa).-small doses.

Side effects:-dependence, respiratory depression, nausea/vomiting, constipation.
                    -dizziness, sedation, sweating, facial flushing, dry mouth, anorexia and          abdominal cramps.  

Contraindications:
· Acute abdomen, acute alcoholic, hypersensitivity.
· Liver disease, myxoedema (hypothyroidism-mucoid infiltration of the     skin, edema of face and limbs.
· Respiratory distress + acute respiratory depression.

· Head injury (affects pupils’ reaction which is used to monitor the patient condition).
· Near to time of delivery morphine crosses the placental barrier and may predispose to fetal asphyxia.

2. Methadone:-Dose: 5-10mg orally prn

Indications:
· Chronic moderate to severe pain.

· Severe pain in terminal illness.

· Controls morphine withdrawal symptoms because it’s metabolized slowly.

· Treatment of heroin addicts.

· Side effects and contraindications are same as morphine.

3. Pethidine:

Is a synthetic substance that has similar properties to morphine i.e. 100mg of pethidine is equivalent to10mg of morphine in strength.

Dose: tabs 50-100mg, I.m. 100mg up to 3 doses or IV 25-50mg (very severe pain). 
Indications: post operative pain, treatment of renal and biliary colic

Side effects-as for morphine.

NARCOTIC ANTAGONISTS

1. Naloxone (narcan):

 Dose; im/iv 0.4-1.2mg.

Action: it blocks the narcotic receptors, rapidly reverses the depressed respiration, sedation and hypotension due to the narcotic. its effect lasts for about 1-4 hours depending on the dose.

2. Naltrexone (trexan):

Dose:

Action: lasts for 24-72 hours.

Indications:

· Prevention and reversal of the narcotic effect including respiratory depression.

· Reversal of alcoholic coma.

· Antidote for narcotic overdose.
TOPIC 3--ANAESTHETICS AND THEIR ADJUNCTS (ADJUVANTS)

Anesthesia- loss of feeling or sensation, in a part or the whole body, usually induced by drugs.

Anesthetic- a drug that causes anesthesia.

Anesthesia is basically associated with:

· Narcosis (state of unconsciousness produced by narcotic drug).

· Insensitivity to touch.

· Muscle relaxation.

· Analgesia.

Anesthetics are used with other drugs (adjuncts) especially prior to their administration.
ADJUNCTS/ADJUVANTS TO ANESTHESIA

A) Premedication adjuncts-these are certain drugs that are given prior to anesthesia to facilitate the following:

· To lessen fear and anxiety=opiates.

· To increase analgesia=opiates.

· To ease induction and maintenance of anesthesia by sedation and prevent vomiting=phenothiazines (e.g. largactil, thioridazine etc).
· To inhibit production of mucus/secretions stimulated by inhaled anesthetics=mydriatics (e.g. atropine diminish bronchiole/git secretions).

B) Neuromuscular blocking adjuncts-drugs used mainly by anesthetists to relax voluntary muscles in order to deepen the level of anesthesia. They affect all the muscles including intercostals and diaphragm, hence artificial respiration is necessary.
   MOA

They act by blocking the receptors on the skeletal muscles, opposite the nerve endings thus preventing acetylcholine causing muscular contraction.

1. Tubocurarine (tubarine):

Dose; IV 5-15mg or 0.1-1.2mg/kg bwt.

Side effects: skin rash and lowers BP (allergy reactions).

Other examples:-pavulon (pancuronium), flaxedil (gallamine triethiodide). 

C) REVERSING ADJUNCTS-These are drugs given to antagonize the anesthetic effects of muscle relaxation, loss of sensation and reverse respiratory depression.

E.g. Naloxone (narcan)-reverses anesthesia, Naltrexone (trexan) and Doxapram (dopram)-reverse respiratory depression.

GENERAL ANESTHETICS (GA)-2 types –IV and inhalation (gas) anesthetics.

5 functions of the general anesthetics:

· Amnesia

· Analgesia

· Loss of consciousness

· Loss of reflexes

· Muscle relaxation

IV Anesthetics
E.g. Thiopentone (Pentothal)

     A quick acting barbiturate producing a pleasant loss of consciousness but provides little analgesia. Usually given with other drugs to provide additional analgesia as well as maintaining anesthesia. Its effect lasts 3-10 mins.
Dose: IV 100-500mg as 2.5% solution or

          Pr 100-500mg as 10% solution.

Indications:-used to produce anesthesia for short procedures e.g. ECT.

                   -Treat status epilepticus (given pr).

Adverse effects:-cardiovascular depression (bp low).

                         - Laryngeal spasms.

                         -Ulceration and necrosis of subcutaneous tissue (if injected into tissues).

                         -Thrombosis and eventually gangrene (if injected into artery).

OTHERS: Brietal, epontol, diazepam, alphaxolone, ketamine, mivacurium, suxamethonium etc

Inhalation anesthetics

These constitute the largest class of G.anesthetics.They are introduced into the body to cause rapid anesthesia in the patient and also effect rapid recovery. The recovery is dependent on an effective blood supply removing the drug from the CNS.They are absorbed via the lungs and also eliminated from blood via the lungs and kidneys or metabolized in the liver or stored temporarily in the fatty tissues. 

I) Nitrous oxide (N2O)-Previously known as ‘laughing gas’ as some pts laugh during anesthetic induction. It’s incapable of producing surgical anesthesia when given alone. Its usually mixed and administered with oxygen (prevent hypoxia) in a ratio of 7:3 plus a volatile agent such as Halothane (another inhalation anesthetic).

    Side effects: - struggle and excitement may occur on induction.
                         - Bone marrow depression (if prolonged administration about 48 hrs.)

ii) Halothane (fluothane)-very popular, commonly used inhalation anesthetic which is non-corrosive, on-inflammable and non-irritant. It’s capable of producing total anesthesia by itself and smooth muscle relaxant.

Indication: major surgery.

Side effects: arrythmias (drug sensitizes heart to circulating catecholamine leading to arrhythmias), bradycardia, vasodilation (bp low) and repeated administration may cause halothane hepatitis.
OTHERS: ether, cyclopropane, methoxyflurane, isoflurane, enflurane, sevoflurane (especially for children coz it’s weak and no pleasant smell). Etc.
LOCAL ANAESTHETICS

Def: Are agents which when applied in appropriate concentrations to the nerve roots or trunks blocking the nerve conduction.

MOA
These agents block the impulses passing along the sensory and motor nerve fibres.The effect lasts from 4 minutes to 2 hours. However it can be prolonged by adding adrenaline (adrenaline causes capillary constriction and prevents rapid removal of the anesthetic). 

ROUTES: injection, sprayed, painted onto mucus membranes, instilled into the eyes or given epidurally.
Adverse effects: stimulation of the CNS may occur if there is excessive blood concentration leading to anxiety, tremor and possibly convulsions. Direct injection into blood vessels may cause circulatory collapse (low BP).

Examples: Lignocaine (lidocaine), procaine, amethocaine, piperocaine, mepivacaine etc.
TOPIC 4--HYPNOTICS AND SEDATIVES 
Def: Drugs that depress the CNS to relieve anxiety and tension.

HYPNOTIC: Drug that induces sleep.

SEDATIVE: Drug that reduces excitement by decreasing responsiveness to stimulation.

Sedative dose is usually ¼ to ½ that of hypnotic dose otherwise it can be both hypnotic as well as sedative depending on the dosage.

Sub-classes/groups of sedative/hypnotic drugs:
i) Benzodiazepines:-chemical structure (chlodiazepoxide/Librium).

                                                -minor tranquillizers, anxiolytics and anticonvulsants.

· Diazepam

· Nitrazepam

· Clobazam

· Flurazepam

· Flunitrazepam

· Diazepam

ii) Barbiturates:-contain barbiturate acid and also anticonvulsants.
· Phenobarbitone

· Barbitone

· Mephobarbitone

· Amylobarbitone

· Pentobarbitone

· Thiopentone

iii) Phenothiazines:-antihistamines and ant emetics.
· Chlorpromazine (largactyl)

· Promethazine (phenergan)

iv) Miscellaneous drugs:-minor group.

· Alcohols.

BENZODIAZEPINES

The pharmacological effects are mediated by CNS.Have the following properties:-

· -sedative and hypnotic action causing sleep/drowsiness to reduce anxiety.

· -Anticonvulsive activity i.e. high seizure threshold.

· -Muscle relaxant activity, ant aggressiveness (minor tranquillizer) and tendency of abuse.
i) Nitrazepam (mogadon) 
Dose: 5-10mg nocte.

Indication-insomnia and anxiety (neurotic anxiety)

                -muscle spasms.

                -status epilepticus or epilepsy or seizures due to local anesthetic toxicity

               -treatment of alcoholism (chlordiazepoxide crucial for rx of alcohol withdrawal    syndrome).  
               -Premedication-premedicant sedative before GA.

Contraindications

· Anemia
· Acute pulmonary insufficiency

· Respiratory depression

· Pregnancy(teratogenecity-1st trimester risk of congenital malformation) and breastfeeding

· Glaucoma

Precautions
· Renal and hepatic diseases

· Elderly and debilitated patients

· Repeated administration may lead to cumulative effect.
Side effects

Drowsiness,fatigue,ataxia,confusion,diplopia,slurred speech,hypotention(cardiovascular depression),constipation, low libido,xerostomia(low salivary secretion),phlebitis and CNS depression(muscle weakness) .
BARBITURATES

Are salts and derivatives of barbituric acid. They produce sleep at hypnotic dose and sedation at sedative dose. Barbiturates should be phased out gradually otherwise sudden reduction leads to disturbed sleep and nightmares for some weeks.

General effects of barbiturates:-

· Potentiate effect of alcohol hence avoid it

· Drug dependence

· Tendency to cause confusion to elderly patients

· Hang-over effect the following day and impaired performance.

TOPIC 5--MYDRIATICS

Def:-Drugs that cause abnormal dilation of the eye pupils.

Examples:-

Atropine, tropicamide (mydriacil), cyclopentolate, pilocopine, homatropine hydro bromide etc.

i) Atropine-a common mydriatic, an alkaloid made from belladonna plant with a concentration 1.0% atropine sulphate.
Dose-0.5mg stat (1-2 drops) 1hr before eye examination and also preoperatively 300-600mg IV immediately before anesthesia.

Mode of action

· Dilates pupils(mydriasis)
· Paralyses accommodation(cyclopaedia)
· Inhibits respiratory and gastric secretions

· Relaxes muscle spasms

Indications

· Facilitates examination of the eye

· Facilitates Rx following eye injury or operation

· Relieves renal and biliary colic

· Rx of uveitis(inflammation of the uveal tract i.e. iris,cilliary body and choroids)

· Preoperatively (as inhibits secretions).

Contraindications

· Glaucoma(raised intraocular pressure)

· Cardiac failure

· Prostate hypertrophy

Side effects

Dry mouth, blurred vision, headache, tachycardia, photophobia and urinary retention in elderly men.

TOPIC 6--ANT-NAUSEANTS AND ANT-EMETICS

Def-drugs that prevent or overcome nausea and vomiting by depressing the emesis centre in the brain.
Indications

· Travel sickness

· Pregnancy(hyper emesis gravidarum)

· Radiation sickness

· Patients on cytotoxic drugs e.g. vincrstine

· Uremia(urea in blood)

Sub-classified into 2
i) Anticholinergics                              ii) phenothiazines
Anticholinergics

Drugs that inhibit action of acetylcholine (i.e. ant emetic and antispasmodics)

They are useful on GIT disease induced vomiting with or without spasms.

Example:-

Hyoscine (buscopan)

Dose: 10-20mgs tds (1-2 tabs) or syp 10mls tds

Indications

· Colicky pain in renal, biliary and GIT

· Travel sickness

· Dysmenorrheal
Contraindications

· Prostate hypertrophy

· Pyloric stenosis (narrowing of pyloric orifice)

Side effects

· Drowsiness/staggering

· Allergy (skin rash)

· Dry mouth/skin

· Dysphasia
Phenothiazines
Are ant emetics as well as antihistamines (antiallergics) with sedative effects.
Example:-

-Largactil (chlorpromazine)

Dose: 25-100mgs bd/tds

-promethazine (phenergan)

Dose: 25mgs bd/tds

Indications
Travel sickness and hyper emesis gravidarum.
Contraindications

· Premature infants

· Acute asthmatic attack

· Epilepsy

Side effects

Drowsiness, psychomotor impairement, dry mouth and blurred vision.

Others- cinnarizine, maxolon, prochlorperazine etc
TOPIC 7--ANTIHELMENTICS

Def:-agents used in treatment of worm infestation.

MOA

They cause flaccid paralysis to the worms. They interfere with uptake of glucose hence die and also destroy ova and cysts of the worms then expel them from the gastrointestinal tract by normal peristalsis.
i) Mebendazole(vermox)
Dose: 500mg stat or 100mg bid for 3days orally.

Indications

Roundworms, whipworms, hookworms, tapeworms and threadworms.

Contraindications

Children under 2yrs and precaution taken in pregnancy.
Adverse effects

Headache, Abdominal pain, diarrhea, dizziness, nausea and vomiting.

ii) Levamisole

Dose: 120mg stat (3tabs).

Indications

Roundworms, hookworms, threadworms whipworms and strongyloids.

Contraindications

Pregnancy

Adverse effects

Nausea, vomiting, abdorminal pain, agranulocytosis, headaches and dizziness.

Iii) Albendazole (ZENTEL)
A broad spectrum anthelmintic.

Dose: usual dose in both adults and children over 2years of age is 400mg (two 200mg zentel tablets or 20ml of zentel suspension) as a single dose.

Indications

· Enterobius vermicularis (pinworm or threadworm)-give 400mg stat.
· Trichuris trichiura (whipworm)                               -     ,,

· Ascaris lumbricoides (large roundworm)                -      ,,

· Ancylostoma duodenale (hookworm)                      -     ,,

· Necator americanus (hookworm)                             -     ,,

· Strongyloides stercoralis or taeniasis (tapeworm)   -give 400mg OD for 3 consecutive days.
Contraindications

Pregnancy (due to embryotoxic and teratogenic effects).

Adverse reactions

GIT discomfort, headache, dizziness, dry mouth, pruritis and nausea.
OTHERS

 Pyrantel, bephenium, niclosamide, piperazine etc
TOPIC 8--CARDIAC GLYCOSIDES (DIGITALIS)

These are natural substances composed of sugar and other compounds (amino sugars).

A group of drugs used extensively for their action on the heart.eg Digoxin(lanoxin), digitoxin (crystodigin), quabain, cedilanid, capoten etc.

MOA

Increases intracellular ca+ by allowing more ca+ to enter the myocardial cells(during depolarization).This increases force of contraction, increases renal perfusion and decreases heart beat rate.ie.induces faster, shorter and more forceful myocardial contractions with no extra energy consumption, thereby enhancing the efficiency of myocardial contractility.
Indications

Acute/chronic congestive cardiac failure (CCF) because of overload, it enhances myocardial contractility.

Other cardiac conditions e.g. arterial fibrillation (irregularity of arterial rhythm) and hypertrophy cardiomyopathy.

Adverse effects

NB: The toxicity of cardiac glycosides is undoubtedly dose-dependent which may present with -    G.I.T. disturbance like anorexia, nausea, vomiting, diarrhea and copious salivation.
        -     Visual disturbance and neurological effect like blurred vision (halo around lights),    headache and drowsiness.

        -
Cardiac disturbance like arrhythmia.

I) Digoxin
Dose: digitalizing dose orally is 1.0-1.5mg, IV 0.5-1.0mg for one week then maintenance dose orally 0.25-0.75mg.

TOPIC 9--DIURETICS

Def:-Drugs that increase production of urine by kidneys.

Or

Substances that increase the rate of urine volume output.

There are many agents which can give diuretic effect either by-

i) increasing the flow of blood through kidneys, hence increase urine output e.g. caffeine, cardiac glycosides like digoxin or 

ii) Interfering with reabsorption of ions in the kidney tubules e.g. thiazides.

The diuretics which interfere with the reabsorption of ions are in 3 categories.

A) Potassium-wasting diuretics e.g. thiazides like naclex.
b) Potassium-sparing diuretics e.g. spironolactone (aldactone).

c) Loop diuretics e.g. frusemide (lasix).

A) POTASSIUM-WASTING DIURETICS

MOA

Inhibit Na+ ions transport in the distal renal tubule. They increase concentration of Na+ in the distal tubules allowing k+ to be exchanged for Na+ with the result of k+ being lost in urine. 
Indications

Edema caused by CCF, hepatic and renal diseases.

Hypertensions as the drugs reduce BP when given with antihypertensive.

Contraindication

Renal failure.

Adverse effects

Hypokalaemia, anorexia, hyperglycaemia (as aggravates DM), may increase blood uric acid levels (hyperuricemia) and precipitate an attack of gout. Skin rashes, thrombocytopaenia (low platelets in blood).
NB: Despite loss of K+ in urine, supplements are not always necessary (as it is temporary), but monitor serum K+ concentration regularly.
Examples of thiazides are like chlorothiazide(saluric) 500mg-2g od,hydroflumethazide(naclex)50-100mg od,nephril(polythiazide)1g od.
B) POTASSIUM-SPARING DIURETICS
MOA

Increase the excretion of Na+ and water while potassium is retained. It blocks the action of aldosterone on the renal tubules leading to loss of Na+ and water hence retention of K+.Therefore inhibit exchange of Na+ ions for potassium in the distal kidney tubules.
Indications

Congestive cardiac failure, nephrotic syndrome and hepatic cirrhosis.

Adverse effects

Nausea, vomiting, gynaecomastia (excessive growth of male breasts) and hyperkalaemia.
Contraindications

Hyperkalaemia and renal failure.

Drug examples are:-spironolactone (aldactone) 25mg bd/tds.

                              -Triamterene (dytac) 150-250mg divided doses daily.

                             -Amiloride (midamor) 5-10mg divided doses daily.

C) LOOP DIURETICS

The peak diuretic effect is greater than others (‘high ceiling’).

MOA

Inhibit the reabsorption of Na+ and Cl- in the loop of henle and in both the distal and proximal renal tubules. Water reabsorption is reduced hence excreted in urine. They have a rapid onset of action but with short duration.
Indications

· Edema in congestive cardiac failure.

· Edema in hepatic and renal failure.

· Short term management of ascites due to malignancy, idiopathic edema and lymph edema.

· Pulmonary odema, coronary heart failure and severe edema.

Drug examples are:-furosemide (lasix) 20-80mg OD orally preferably in the morning, 20-40mg im/iv slowly especially for emergency use like acute pulmonary edema.

Adverse effects

· Massive/profound diuresis may lead to reduction in blood volume and hypotension.

· Tinnitus and deafness in high doses.
· Hypokalaemia, hyponatraemia and hypochloraemia may be due to rigid salt restriction.

Contraindications
Anuria, liver cirrhosis, electrolyte imbalance, pregnancy and hypersensitivity.

Other drugs- bumetanide (burinex), ethacrynic acid (edecrin) etc.

TOPIC 10--PAEDIATRIC DOSAGES

The following are some standard formulae for calculating the pediatric dosages. The drug calculation of dosages is based on the Age, Body weight and Body surface area (BSA).

I) CLARK’S RULE: Is based on the child’s/infant’s weight (infants and preschool children).                        
                    Weight (lb)x adult dose =infant dose.

                             150(pounds)

II) FRIED’S RULE: Is based on the child’s/infant’s age (infants and preschool children).

                   Age (months) adult dose =infant dose

                            150(months)

III) YOUNG’S RULE: Is based on the child’s age (preschool-adolescence).
                    Age (yrs)x adult dose =child dose.

                           Age (yrs) +12

IV) COWLING’S RULE: Is based on child’s age (preschool-adolescence).

                     Age (at next birthday) x adult dose =child dose

                                        24

V) SURFACE AREA RULE: Is based on surface area because weight may vary in children of same age.

                       (0.7 x weight in lb) +10 = % of adult dose.

    Or               (1.5 x weight in kg) + 10=% of adult dose.
NB: This method requires the use of a table or nomogram from the body surface of the child in square meters. It can be determined by plotting the child’s height and weight in pounds or kilograms.

EXAMPLE: The adult dose of a drug is 100mg.How much should be given to a 20 ib child?

TOPIC 11—ANTIBIOTICS(antimicrobial)
Def: - Are substances produced by fungi and bacteria (i.e. living organisms) which either kill or inhibit the growth of bacteria, fungi or viruses. Although their structures have been modified in laboratory to improve their efficiency (i.e. synthesized).

       -drugs that kill bacteria or stop their growth (They do not kill viruses)

TERMS IN RELATION TO THEIR ACTION

Bacteriostatic antibiotics- Inhibit growth of microorganisms i.e. prevent bacteria from replicating but do not kill them.
Bactericidal antibiotics-Destroy the microorganisms i.e. kill bacteria rapidly.

Broad spectrum antibiotics-Those effective against a wide range of microorganisms.

Narrow spectrum antibiotics-Thos effective against a limited range of microorganisms.

NB: Indescriminate or widespread use of antibiotics may lead to development of many resistance strains of microorganisms against the antibiotics therefore they should not be used unnecessarily. ‘BLIND’ prescription of antibiotics should be avoided, instead the microorganisms should be cultured and their sensitivity determined.

FACTORS TO CONSIDER WHEN PRESCRIBING ANTIBIOTICS

A) PATIENT:

· Age (old age impairs immunity hence poor combating of infection).

· Renal and hepatic function.

· Antibiotic allergy.

· Pregnancy or whether taking contraceptive pills.

· Drug compliance.

· Severity of infection or prolonged illness.

· Use of catatonic or immunosuppressive drugs.

 B) DRUGS:

· Identify organisms and their sensitivity to antibiotics (blood, sputum, urine).

· Choose a narrow spectrum antibiotics if possible then broad spectrum.

· Avoid combination of antibiotics (except in tuberculosis infection).

· Dosage and route of administration will depend on severity of infection.

· Plasma levels should be minimum required to counteract the infection.
· Ability of drug to penetrate site e.g. not all penetrate CSF.

· Avoid prophylactic use of antibiotics except in rheumatic fever to prevent bacterial endocarditis and in certain surgical situations, where fear of infection is apparent.

· Cost of the drug.
GROUPS OF ANTIBIOTICS

PENICILLINS (1929 by Fleming)

Among the first antibiotics to be discovered.

An extract from the mould (fungus) penicillium notatum.

MOA

They are bactericidal in action attaching themselves on the bacterial cell wall, weaken it and eventually rupture it.

Some bacteria can produce an enzyme called PENICILLINASE which inhibits the effect of penicillin. This has led to development of penicillin’s-resistant penicillin.Alternatively; penicillinase-inhibitor (clavulanic acid) can be given along with penicillin. Intestinal absorption of penicillin is poor and many are quickly excreted by the kidneys therefore high dosages may be necessary. To slow down excretion of penicillin and produce high plasma concentration PROBENECID is given concurrently with penicillin.
GENERAL INDICATIONS
· Hemolytic streptococcus infections e.g. Tonsillitis, scarlet fever etc.

· Endocarditic.

· Meningitis.

· Syphilis.

· Gonorrhea (many strains are resistant).

· Pneumonia.

· Bronchitis.

· Infective arthritis and oesteomyellitis.

· Otitis media.

· Tetanus.

· Skin infections e.g. erysipelas.

· Gas gangrene caused by clostridium.

· Boils.

ADVERSE EFFECTS

· Skin sensitivity.

· Allergic reactions.

EXAMPLES OF PENICILLINS

1. NARROW SPECTRUM PENICILLINS

A) BENZYL PENICILLIN (penicillin G or crystapen)

Dose: 2mu qid

It’s destroyed by gastric acid therefore never given orally.

High doses required in meningitis because penetration across blood-brain barrier (CSF).

B) PROCAINE PENICILLIN FORTIFIED (PPF)

A compound of procaine and penicillin i.e. has prolonged action.

Dose: im 4mu OD x 3/7-10/7 and for syphilis x10/7.

Absorbed slowly because of procaine.

Treatment of syphilis and gonorrhea.

c) BENZATHINE PENICILLIN (PANADUR)

Dose: im 1.2-2.4mu stat repeated after 7-14 days.

Slowly released from the muscles and gives low plasma concentrations up to 3 weeks later. Treatment of choice for rheumatic fever, syphilis & gonorrhea.

Others:-benethamine penicillin (triplopen), phenoxy methyl penicillin (penicillin v), clozacillin (orbenin), methicillin (elbenin), flucloxacillin (floxapen) etc.

2. BROAD SPECTRUM PENICILLINS

A) AMPICILLIN (PENBRITIN)

Dose: 250-500mg qid orally, im or IV.
It’s ineffective against penicillinase producing staphylococci. However effective against

Escherichia coli (Encolpia), Haemophillus influenza, chronic bronchitis, Urinary infections and Otis’s media.

B) AMOXYCILLIN (AMOXIL)

Dose: 250-500mg orally or im tds.its better absorbed than ampicillin.

C) CARBENICILLIN (TICARCILLIN PYOPEN)-not absorbed orally.

Dose: 5g qid IV or by infusion.

It’s different from other penicillin because of its activity against pseudomonas species especially those causing UTIs and wound infections and more effective when combined with gentamycin.

Others: talampicillin (talpen), carfecillin (uticillin), pivmecillinam (selexid) and augmentin (combination of amoxicillin and clavulanate).
CEPHALOSPORINS

Extracts from mould (species of fungi) CEPHALOSPORIUM ACREMONIUM.

Are bactericidal, broad spectrum antibiotics which are effective on Rx of gram+ organisms and mostly used on pts sensitive to penicillin.

NB: infections caused by streptococcus faecalis and pseudomonas aeruginosa do not respond to cephalosporin.

General indications: uti, urti, otitis media, post operative, skin and soft tissue infections.

Adverse effects

· Kidney necrosis and made worse by use of lasix.

· Hypersensitivity and skin rashes.

Examples:-a) cephalothin (keflin) dose 1g iv 12hrly

   Indications-UTI, URTI and soft tissue infections.

b) Cefuroxime (zinacef) dose 750mg 8hrly iv or im.drug of choice for gonorrhea.

Others:cephradine(velosef),cefaclor,ceftazidime,cefadroxil,cefazolin,cefepime,cefixime,cefpirome,cefpodoxime proxetil,cefalexin,cephradine etc
TETRACYCLINES

Are broad spectrum antibiotics.

MOA

Are bacteriostatic in action whereby they interfere with the bacterial ribonucleic acid i.e. their genes. They inhibit protein synthesis of susceptible bacteria hence preventing cell replication.

Indications

They are also effective against  non-bacterial infections such as brucella,cholera,lymphogranuloma venereum caused by Chlamydia trachomatis(non-specific urethritis),trachoma caused by Chlamydia trachomatis including conjunctivitis caused by Chlamydia trachomatis,typhus fever,rickettsialpox,tick fevers caused by rickettsiae.Respiratory tract infections caused by mycoplasma pneumoniae.
Tetracyclins be preferably taken before food, however milk, iron, calcium and magnesium salts (including antacids) reduce absorption therefore avoid or take it one hour before such substance.

Adverse effects:

An unabsorbed tetracycline disturb normal flora of the bowel which may lead to;-Glossitis, stomatitis, nausea, vomiting, diarrhea, pruritis ani and monilial infection (Candida).
They chelate or bind to calcium to cause brown tooth discoloration and interfere with bone growth in children below 12yrs.renal and hepatic disturbances.
Skin rashes may occur.

Contraindications

Patients with renal failure, combination with other antibiotics, pregnant mothers (cross placenta), lactation and children under 12 years.

Examples: a) tetracycline (acromycin) 250-500mg qid orally.

                b) Doxycycline (vibramycin) 200mg 0n first day and 100mg OD orally thereafter.

Others:-demechocychine (ledermycin), minocycline (minocin) etc

THE MACROLIDES

MOA
Bacteriostatic or bactericidal in susceptible bacteria.

Indications

Mild to moderate upper and lower respiratory tract infections, uncomplicated skin and soft tissue infections,std infections and penicillin -resistant infections as well as penicillin-sensitive pts.
Contraindications

Sensitivity to macrolides antibiotics and hepatic disorders.

Side effects

GIT disturbances, reversible hearing impairment, pseudo-membranous colitis, super –infections, allergic reactions, chest pain, reduced neutrophil counts, palpitation and vaginitis.

Examples:

A) Erythromycin (erythrocin) 250-500mg 6hrly orally.100mg 8hrly slowly iv.its good for chest infections due to good sputum penetration.

B) Clarithromycin 250-500mg bid orally (better than erythromycin coz has higher concentration in tissues with greater activity)
Others: azithromycin, spiramycinmiocamycin, roxithromycin, spectinomycin etc

LINCOSAMIDES

MOA

A chlorinated derivative of lincomycin which is active against gram+cocci and anaerobes. It’s usually concentrated in the bones and joints.

Indications

URTI, LRTI, skin and soft tissue and bone infectios, joint infections and bacteria.

Contraindications

Meningitis, sensitivity to lincomycin, GI disturbances esp.colitis, pregnancy, lactation and infants.concommitant administration with erythromycin.
Side effects:

Pseudo membranous colitis, abdominal cramps, taste disorders, diarrhea, hypersensitivity reactions, blood dyscrasia, thrombophlebitis and super infections.
Examples: clindamycin, lincomycin, dalacin-C etc.

AMINOGLYCOSIDES

These are drugs composed of amino sugars.

MOA

Are bactericidal effective against a range of gram+ and gram-ve bacteria (broad spectrum).

Resistance can quickly develop esp.streptomycin.Their toxic effects on ear make their use limited and are poorly absorbed from GIT.

They include: streptomycin, kanamycin, gentamycin, paromomycin, framycetin, neomycin, tobamycin and amikacin.

Examples:

A) Neomycin (nivemycin) 1g qid orally.

Indication:

· Sterilization of gut priority to surgery.

· Rx of local infections of skin and eyes coz not absorbed through skin and mucosa.
Contraindications

Pregnancy and perforated ear drum.

Adverse effects:

· Damage to 8th cranial nerve i.e. auditory or organ of hearing.

· Nephrotoxicity and hypersensitivity.

b) Gentamycin (cidomycin or genticin) 6mg/kg bwt tds im

Indications
· Severe infections e.g. septicaemia, meningitis etc

· Gram –ve organisms of urinary tract e.g. Escherichia coli (E.coli).

Adverse effects

Nephrotoxicity, vestibular disturbances e.g. deafness.

c) Streptomycin adult dose 1g OD 1-2 months im for TB.

Other infections: 250mg qid but rarely used for other infections due to ease resistance development.

Indications:

Streptomycin sensitive infections but a drug of choice for TB and should not be used as single.
Contraindications

Allergy streptomycin, pregnancy and ear diseases.

Adverse effects

Ototoxicity, tinnitus, allergic reactions skin rashes, commonly drug fever, headache, nausea and rarely ataxia.

Others: amikacin (amikin), kanamycin,etc

SULPHONAMIDES

MOA

Are both bacteriostatic and bactericidal in action. Are readily absorbed from the GIT that reach peak levels in 4hrs.They successfully infiltrate most organs including placenta.

Indications

UTI, chronic bronchitis, prostitis, salmonella brucellosis, URTI and skin infections.

Contraindications

· Renal and hepatic failure

· Pregnancy and lactation

· Premature and new born infants kernicterus.

· Concomitant use with anti-convulsions.

Adverse effects

Nausea, vomiting, allergic vasculitis/skin reactions, glossitis and stomatitis.

Example: cotrimoxazole (septrin) 2 tablets bid orally or 960mg im/iv infusion bd.

Others: sulphadimidine (sulphamezathine), sulphathiazole (thiazamide), sulphacetamide (albucid), sulphadiazine (sulphapyridine).etc
NB: Pt taking sulphonamides is advised to take a lot of fluid up to 2 liters a day.

OTHER ANTIBIOTICS

1. CHLORAPHENICOL (CHLOROMYCETIN) dose500mg tds/qid orally or 1g tds/qid im/iv or for eye drops 2 bd.

Synthetically produced broad spectrum antibiotics.

Indications

· Serious infections where less potentially dangerous medicines are ineffective or contraindicated e.g. typhoid and paratyphoid fever, infections due to H.influenzae.
· Rx of meningitis due to penetration of CSF and Rx of conjunctivitis.

Contraindications

· Premature babies/children may develop Grey syndrome coz of inability of the liver to conjugate chlloramphenicol.

· Neonates cause cardiovascular collapse leading to cyanosis and coma.

· Pregnancy/lactation and prophylaxis.

· During active immunization and porphyria.
Adverse effects

Bone marrow depression, blood dyscrasia esp. fatal aplastic anaemia, grey syndrome in premature and inborn babies, optic and peripheral neuritis I disturbances, superinfection and hypersensitivity reactions.

2. NITROFURANS AND OTHER URINARY TRACT ANTIMICROBIALS
MOA

Are bacteriostatic in action, unrelated to either sulphonamides or other antibiotics but their exact actions are unknown. Are well absorbed from the gut and found in high concentrations in kidneys. This makes them suitable for Rx of UTI Except pyelonephritis.

Example: a) nitrofurantoin (furadantin) 100mg qid orally. 

                Indication: UTI
             Adverse effects: nausea and vomiting.

b) Naldixic acid (negram):1g qid orally.indications: UTI and E.coli.

Adverse effects: nausea, vomiting, diarrhea, headache, neurological disturbance and convulsion may occur.
3. IMIDAZOLE DERIVATIVES

EXAMPLE: Metronidazole (flagyl or vaginyl)

400mg tds orally but also as infusion 500mg tds.

Indications

· Colonic anaerobic bacteria e.g. intra-abdominal sepsis.

· Wounds with much necrotic tissue.

· Protozoa diseases.

· Trichomoniasis giardiasis.

· Amoebiasis.

Adverse effects:

· GIT upset

· Alcohol tolerance

· Peripheral neuropathy in prolonged use.

Others: fasigyn (tinidazole), nimorazole, ornidazole, secnidazole etc
TOPIC 12--ANTIHISTAMINES

HISTAMINE-Is synthesized in the body from histidine under the influence of histidine decarboxylase.Histamine appears to produce its pharmacological actions by interacting with specific receptors (H1 +H2 receptors). H1 receptors are readily antagonized by antihistamine compounds whereas H2 receptors are not readily susceptible to antagonism by the antihistamines. The H2 receptors are located in the mammalian heart and gastric parietal cells.
ANTIHISTAMINES exert their effects by preventing or blocking the actions of histamine at receptor sites.

Classification

· Alkylamines-chlorpheniramine, dexchlorpheniramine, brompheniramine, triprolidine, acrivastine.
· Ethanolamines-diphenhydramine, dimenhydrate, clemastine, cinnarizine, oxatomide**, ketotifen, ebastine**.

· Ethylenediamines-tripelennamine.

· Piperazines-hydroxyzine, meclizine, cetirizine**.

· Phenothiazines-promethazine.

· Piperidines-cyproheptadine, loratadine**, astemizole**, terfenadine**, fexofenadine**.

** Those that do not cause marked drowsiness.
MOA

Antihistamines exert pharmacological antagonism by competitively inhibiting histamine at receptor sites. They inhibit anaphylactic mast cell damage and histamine-release induced by antigens. They induce cholinergic, adrenergic and serotoninergic receptor blockade.

Other effects include:

· Smooth muscle- they antagonize smooth muscle contractions induced by histamine, mostly in bronchial and gastrointestinal musculature.
· Cardiovascular – they antagonize the vasoconstrictor and vasodilator effects of histamine on the peripheral vascular bed.

· Glandular- they antagonize the increased secretions of the salivary and lachrymal glands induced by histamine.

· Local anesthetic- ethylenediamines such as phenothiazines have potent local anesthetic effect. All others have certain degree of local anesthetic effect.

· CNS- the main effects of antihistamine are varying degree of sedation and prevention of vomiting as well as motion sickness.
Indications:
· Allergic rhinitis and conjunctivitis.

· Urticaria and angioneurotic edema- Antihistamine reduce the swelling, redness, and itching associated with these disorders.

· Motion sickness- The most effective in preventing nausea and vomiting include cyclizine, meclizine, diphenhydramine and promethazine.

· Eczematous pruritus-They reduces itchiness and scratching due to their local anesthetic and sedative actions.

· Parkinsonism- diphenhydramine reduces tremors and muscular rigidity in Parkinsonism because of its anticholinergic actions.

· Insomnia, headaches of obscure origin, premenstrual disturbances and histamine cephalagia. 
Adverse effects:

· Drowsiness or sedation.

· Dryness of mouth, irritability, dry cough, nausea, vomiting and diarrhea.
· Agranulocytosis and hemolytic anemia (rare).

Examples:

· Chlorpheniramine (piriton) 4mg tds

· Cinarrizine(diziron)25-75mg tds

· Promethazine (phenergan) 25mg at bed time or before traveling.

TOPIC 13--CYTOTOXIC DRUGS (ANTINEOPLASTICS)

These are drugs used in the treatment of benign and malignant tumors (cancerous).i.e. neoplastic diseases.
Classification:

· Alkylating agents=nitrogen mustard,chlorambucil,thiotepa etc

· Antimetabolites=methotrexate,azathioprine,cytarabine etc

· Vinca alkaloids=vincristine,vinblastine etc

·  Cytotoxic Antibiotics=dactinomycin,adriamycin,mithramycin,bleomycin etc

· Miscellaneous agents= anastrozole,asparaginase,procarbazine,hormones(e.g. tamoxifen) etc

MOA

They impair DNA synthesis or bind with DNA, interfere with the microtubule assembly causing metaphase arrest and finally interfere with replication process.
Examples:

A) Anastrozole: dose 1mg OD.
Indication
Advanced breast cancer in postmenopausal women with disease progression after therapy tamoxifen.

Contraindication

Pre-menopausal age

Side effects

Asthenia,nausea,vomiting,headache,hot flashes, back pain,dyspnoea,rash,peripheral oedema,depression,paresthesia,sweating,increased appetite and weight gain.

b) Vincristine: dose for children 2mg/m2 (meter square) weekly. For adult 1.4mg/m2 weekly.
Indications:

Leukaemias, Hodgkin’s disease, malignant lymphomas, neuroblastom, wilms’ tumor, AIDS-related Kaposi’s sarcoma, small cell lung cancer.

Contraindications

Hypersensitivity to the drug, demyelinating form of charcot-marie-tooth syndrome.

Side effects

Alopecia,leucopenia,neuritic pain,constipation,paresthesia,difficult in walking, slapping gait, loss of deep-tendon reflexes, muscle wasting, allergic reactions, weight loss, nausea and vomiting ,oral ulceration,diarrhea,paralytic ileus,intestinalnecrosis,polyuria,dysuria,urinary retention,hypertension,hypotewnsion,and serous bone marrow depression may occur.
TOPIC 14--ANTICOAGULANTS

Def-Substances that inhibit normal clotting of blood.

There are many simple substances e.g. oxalates of sodium, potassium and ammonium which are efficient coagulants but very toxic that are not used clinically as coagulants.

Examples of clinically used anticoagulants are:-Heparin

                                                                           -Protamine sulphate

                                                                           -Phytomenadione

                                                                           -Warfarin
HEPARIN
It is a sodium salt of a naturally mucopolysaccharide which is prepared from mammalian tissue. It is expensive and used in blood transfusion as an anticoagulant when citrate is contraindicated as , for example in cardiac surgery.

MOA

It enhances interaction between thrombin and antithrombin III and between antithrombin III and many other clotting factors. It is active in vitro as well as in vivo. It is administered parenterally, either subcutaneously, intravenously or as an infusion..

INDICATIONS

1. Short-term anticoagulant (immediately needed) e.g. –vascular surgery,
                                                                                  -blood transfusion,
                                                                                  -pulmonary embolism,

2. Major use is in treatment f arterial and deep venous thrombosis.

3. Prophylacticallly after surgery to prevent thrombotic complications

NB: In deep venous thrombosis is given preferably by SC route high dose .If long-term oral anticoagulant therapy is to follow then, warfarin may be started immediately and heparin discontinued within 3 days.

ADVERSE EFFECTS

· Bleeding at site of injection or more distant sites (common adverse effect)

· Hypersensitivity (rare)

· Thrombocytopenia

· Osteoporosis

· Alopecia (due to long-term use)
CONTRAINDICATIONS

· Hypersensitivity

· Purpura

· Jaundice 

· Hemophilia

· Subacute bacterial endocarditis

· Gastric duodenal ulcer

· Threatened abortion

· Advanced renal and hepatic disease

· Severe thrombocytopenia

NB: Drug interaction –aspirin and dipyridamole interact with heparin patentiating its anticoagulant effect.

WARFARIN

Widely used oral anticoagulant in E.Africa.

MOA

Exerts its anticoagulant activity by inhibiting the synthesis of vitamin K –dependent clotting factors (anticoagulant to vitamin k effect)

Only active in vitro and rapidly and almost completely absorbed from the GIT.Takes 2-3 days for its effect to be manifested fully.

INDICATIONS

Thromboembolic disease –in prevention of thrombosis treatment of venous thrombosis or arrest bleeding.

Treatment of arterial fibrillation –start with initial loading dose of 10mg for first 3 days then maintenance dose of 5mg daily that is adjusted according to its anticoagulant effect.

Deep venous thrombosis which is treated for 3 months 

Prophylaxis treatment of pulmonary embolism, transient ischemic attacks.

ADVERSE EFFECTS

Nausea, vomiting, mouth ulcers, hepatitis, diarrheoa, abdominal cramps, blood dyscrasia, alopecia, urticaria, bleeding from GIT or urinary tract, fever.

Bleeding spontaneously from gums, or mucus membrane or elsewhere and after minor trauma.

CONTRAINDICATIONS

· 1st trimester of pregnancy as warfarin is teratogenic and lactation
· Allergy to warfarin

· Hemorrhagic disorders

· Severe hepatic/renal disease.

· Gastrointestinal ulcers 

· Threatened abortion

· Eye surgery

· Severe trauma

· Diabetes

· Spinal puncture.

TOPIC 15--ANTACIDS AND OTHER ANTI-ULCER DRUGS
Def-: Are drugs that either block acid secretion or neutralize the acidity by increasing the gastric PH.
Or

Def:-Are weak alkalis which relieve the pain of gastric and duodenal ulcers by simply neutralizing the hydrochloric acid secretion. 
PH- A measure of the hydrogen ion concentration (acidity or alkalinity of a solution).Expressed numerically 1-14, whereby 7 is neutral while below 7 is acid and above 7 is alkaline.
Liquid preparations are generally more effective but tablets are more convenient to carry. Antacids should not be taken within two hours of concurrent medications as they affect their absorption.

Examples
· Sodium bicarbonate
· Magnesium hydroxide (as milk of magnesium)

· Calcium carbonate

· Magnesium trisilicate

· Aluminum hydroxide(7.5-15mls as mixture)
· Cimetidine.

· Antacid mixtures
General M.O.A.
They increase the gastric PH and in so doing markedly diminish the activity of pepsin in gastric secretion. They do not reduce the volume of Hcl acid secreted but rather neutralize.

i) MAGNESIUM TRISILICATE

Indications

Relieve pain of gastric and duodenal ulcers by neutralizing HCL acid in gastric secretion.
Dose

0.5-2g stat and repeated according to needs of patient.

Side effects

· Constipation (because it is astringent-causing contraction of organic tissues).

· Siliceous nephrolith (stone in the kidney i.e. renal calculus)-for prolonged use.

Contraindication

Not combined with tetracyclines, vitamins and digoxin as may reduce their absorption.

Ii) CIMETADINE
MOA

Histamine promotes the secretion of HCL acid by the parietal cells into the stomach. This drug acts as an antagonist at the histamine receptors (H2 RECEPTORS) and therefore competitively antagonizes the effects of histamine and decreases acid secretion. Facilitates healing of a gastric or duodenal ulcer.

Indications

· Duodenal ulcers (healing 1-2months)

· Gastric ulcers (slow healing and requires higher doses for longer periods)
Dose

· Adult duodenal and gastric ulcers-orally 400mg bd x 4wks to 8wks (with breakfast and at night)

Or 800mg nocte (single dose).

· Children with peptic ulcers-20-30mg/kg bwt/daily in divided doses X 4-6wks.

TOPIC 16--ANTI-HYPERTENSIVES
Def:-drugs that are used in lowering the blood pressure 

DEFINED CATEGORIES OF HYPERTENSION

Condition                                                 diastolic pressure
Mild or liable hypertension                90-104mmhg

Moderate                  ,,                         105-114mmhg

Severe                      ,,                         115-130mmhg

Malignant               ,,                          130mmhg and above

ANTIHYPERTENSIVES are categorized into 5:-

i) Vasodilators e.g. hydrallazine-cause arteriole and venous vasodilation.

ii) Beta-blockers (beta- adrenergic blocking agents)-block the constricting effect of adrenaline on the blood vessels and slow the heart rate.

Beta-blockers e.g.- Propranolol

Safe, cheap and effective

Contraindications

Asthma, heart failure or peripheral vascular disease

iii) Oral diuretics9thiazide diuretics)-given in addition to beta-blockers, and may require k+supplements.

Thiazides e.g. 
-Bendrofluazide




- Hydrochlorothiazide

· Suitable for elderly patients 

· Inexpensive 

Contraindications

Gout, D.M., renal disease

iv) Calcium antagonists e.g. nifedipine-relax the smooth muscles of the blood vessel walls, hence reducing peripheral resistance.

Calcium-channel blockers e.g. 
– Nifedepine






- Verapanil

Expensive and indications- patients with angina, hyperlipidaemia and renal disease

v) Angiotensin converting enzyme (ACE) inhibitors e.g. captopril-they block the production of angiotensin II which is a potent constrictor of the peripheral arterioles.

Angiotensin converting enzyme (ACE) inhibitors e.g. Captopril and Enalapril

Expensive but effective in following: - diabetic with hypertension.

Contraindications

Renal disease and pregnancy

Others: - (a) Alpha-blockers e.g. methyldopa

Indications:
- patients who do not tolerate other drugs



- Lipidaemia



- Diabetics (patients with glucose intolerance)

               (b) Drugs acting on CNS e.g. reserpine. 

Combination therapy is effective as follows:-

· Diuretic + Beta-blocker

· Diuretic + Beta-blocker + vasodilator

· Diuretic + vasodilator 

Common examples: 

(i) Hydrallazine
MOA

Causes arteriole and venus vasodilation. Works well in combination with a beta-blocker or a thiazide (diuretic)

Indications

Moderate to severe hypertension and hypertensive crises. 

Dose: supposed to be given in large doses but because of serious side effects it’s usually given lower doses in conjunction with beta-blockers or thiazide diuretics. 

· Treatment of hypertension- give orally 25mg bd up to a maximum of 50mg bd or 




      - Slow IV injection 5 – 20 mg over 20minutes and repeat after




        20 -30 minutes.

· Treatment of hypertensive emergencies e.g. pre-eclampsia- give 20mg IV infusion repeat every 4-6 hours if necessary.

Side effects

Tachycardia, fluid retention, nausea, vomiting and may cause systemic lupus erythmatosus syndrome (after long-term use)

Contraindications

Patients with tachycardia or with history of coronary disease and renal impairment.

(ii) Propranolol
 Used with thiazide diuretic.

Indication- treatment of hypertension.

Dose – Initially orally 80mg bd increasing weekly intervals as required. Maintenance dose 160- 320mg daily.

(iii) Methyldopa
MOA

Interferes with synthesis and action of noradrenalin. It inhibits the conversion of dopa to dopamine and noradrenaline formed from dopamine. It reduces concentration of dopamine, noradrenaline and serotonin in the CNS.

Indication- moderate to severe hypertension in conjunction with diuretic and hypertensive crises.

Dose - treatment of hypertension- 250mg tds gradually increasing up to a maximum of 3g.

         - IV infusion 250 – 500mg repeated after 6 hours if required.

Side effects

Dry mouth, sedation or drowsiness, depression, diarrhea, fluid retention, rarely liver damage and failure ejaculation. Also haemolytic anemia and lupus erythamatosus-like syndrome.

Contraindications

Depression, active liver disease and phaeochromocytoma (a tumor of the adrenal medulla which gives rise to paroxysmal hypertension)  
TREATMENT USED IN PSYCHIATRY

OBJECTIVES

· Students will be able to acquire knowledge of treatments used in psychiatry and their effects on the individual patient

· Able to recognize patients who will benefit from each type of treatment

· Will be aware of the contraindications of each type of treatment

· Will be able to recognize side effects and complications of these forms of treatment and take appropriate action

TYPES OF TREATMENT IN SUMMARY
1. PHYSICAL TREATMENT:

A) Psycho chemotherapeutics

· major tranquillizers

· minor tranquillizers

· anticonvulsive

· antiparkinsonian 

· psycho stimulants

· antidepressants

b) electroconvulsive therapy (ECT)

c) Psychosurgery

2. PHYSICAL TREATMENT

a) Psychotherapy
b) Behavior therapy

c) Cognitive therapy
PSYCHO-CHEMOTHERAPEUTICS

Def: drugs with effects that alter psychological behavior or experience of the patients.

TOPIC 17--MAJOR TRANQUILLIZERS (antipsychotic or neuroleptics)

Drugs that are used in the treatment of psychoses.

i) Functional psychosis e.g. schizophrenia, affective disorders or paranoid states.

ii) Organic psychosis e.g. acute organic psychosis like cerebral malaria.

  Chronic organic psychosis e.g. dementia (in old age)

FACTORS TO CONSIDER ON PRESCRIBING THESE DRUGS

1. Clinicians experience or preference.

2. Previous responses of the patient to drug
3. The drugs side effects risk

NB: it means no antipsychotic which superior than the other.

MOA

The drugs compete for dopamine –binding sites (dopaminergic receptors).Their action is mainly on the neuroreceptor sites of the dopamine by blocking their effects and increase its turnover rate.

These drugs affect the limbic system and the hypothalamus which are concerned with the emotion, memeory and behavior i.e. state of alertness, wakefullnesss, motor activity or movements.

Therefore these drugs are concerned in regulation of behavior and wakefulness; hence reduce psychomotor excitement, hallucination, and delusions occurring in schizophrenia, mania and organic psychosis.

THERAPEUTIC EFFECTS OF ANTIPSYCHOTICS 

· Help in normalizing thoughts, mood and behavior (cognitive, affective or motor disturbances)
· Help in abolishing hallucinations and delusions

· Help to calm down the patient so as to be receptive to psychotherapy and rehabilitation

· Induce sleep or normalize sleep patterns which had been altered by the psychosis

NURSING IMPLICATIONS /RESPONSIBILITIES
· Ensure that patients swallow drugs because may put it under the tongue
· IV administration is not recommended because patient may easily react
· Educate both the patients and relatives on the importance of taking drugs without missing.

· Observe for any possible side effects and act on it.
COMMON EXAMPLES OF ANTIPSYCHOTICS
1. PHENOTHIAZINES:

i) Largactil (chlorpromazine) 100-1500mg daily divided doses.

Indications:-acute mania, affective disorders and schizophrenia.

ii) Mellaril (thioridazine) 100-800mg daily divided doses.

Indications:-schizophrenia, anxiously agitated pt, organic brain syndrome and all deluded and hallucinated pts.

iii) Promazine (sparine) 50-150mg tds orally or im for agitated and restless pts.

iv) Trifluoperazine (stelazine) 5-10mg tds

Indications:-schizophrenia, organic psychosis, chronic alcoholism and behavioral disorders in mental subnormality
2. BUTYROPHENONES
i) Haloperidol (serenace)5-10mg tds orally or im(children 0.05-0.075mg/kg bwt/day.

Indications:-excitement or agitation in schizophrenia and mania and hyperactivity in children.

3. THIOXANTHENES
i) Flupenthixol (clopixol)10-50mg daily ,divided doses or 40-200mg fortnightly im

Indications:-schizophrenia, mania, MDP, agitation and violence, mental retardation associated with psychomotor excitement, senile dementia with confusion and disorientation.

LONG-TERM ANTIPSYCHOTICS

i) Fluphenazine decanoate (modecate) 12.5-25mg monthly deep im.

NB: give test dose sc as some patients react to it.
Indications:-chronic schizophrenia.

ii) Haloperidol decanoate (serenace) 200-400mg monthly deep im.

Indication:-chronic psychosis.

MAJOR SIDE EFFECTS 
1. PARKINSONISM (shaking palsy or paralysis agitans)

Usually it’s a degenerative disease of basal ganglia.

Usually 50-60yrs but in this case is due to the drugs side effects.

S&S

Loss of facial expression (rigidity of the face muscles) i.e. mask-like expression(not sad or happy),typical tremors of the limbs affecting the gait, difficulty in writing or holding things like spoon, excessive salivation(sialorrhoea) and sweating.

MX

Understand and recognize side effects 

Inform NO/Dr i/c-prescribe antiparkisonian drugs

Reduce dose or change drug

Simple psychotherapy (reassurance), physiotherapy and occupational therapy (recreational)

2. AKATHISIA (jitters –unpleasant irresistible motor restlessness)

S&S

Restlessness, inability to sit or lie quietly e.g. tapping the feet when sitted.

Disturbed daily activity or sleep and unhappy.

MX

Reassure both pt and relative

Give antiparkinsonian drugs e.g. artane 5mg bd/tds

Reduce drug dose or change drug

3. ACUTE DYSTONIA (lack of muscle tone)

Not able to receive sensory impulses/messages

S&S

Oculogyric crisis (fixed gaze or eyes rotating upwards then to sides and ct)

Labored breathing, mouth wide open and tongue protruding

MX

Reassure pt + relatives

Antiparkinsonian drugs

Inform Dr/NO i/c –reduce dose or change drug

Monitor pt closely till gets better after artane or procyclidine 

4. TARDIVE DYSKINESIA

Impairment of the voluntary movement due to impaired function of voluntary muscles which appear irregular or incomplete movements.

Abnormal, involuntary repetitive movements.
S&S

Problem in writing and gait

Orobuccolingual dyskiesia-chewing and pouting (push out) movements of the jaws and mouth.

MX

Antiparkinsonian drugs

Inform NO/Dr i/c

Reduce dosage or change the drug

Alternatively can give ‘drug holiday’ rest for some days

5. ACUTE EYE PAIN OR BLURRED VISION (due to opacities in cornea and lens)
Inform Dr or NO i/c

Refer pt to eye specialist to r/o glaucoma

Reduce drug dosage 

6. HYPERGLYCAEMIA (high blood sugar levels)

The glucose tolerance is impaired

Requires an agent to reduce blood sugar level e.g. diabinese.

Monitor the urine sugar

7. PHOTOSENSITIVE DERMATITIS (pt intolerant of heat or cold)

Pt feeling very hot or cold 

MX

Inform Dr or NOi/c and reduce drug dosage or change drug

8. HYPERPROLACTINAEMIA (ENDOCRINE SYSTEM DISTURBANCE)
Women complain of amenorrhea or breast producing a lot of milk i.e. galactorrheoa (women) and gynaecomastia (men).

MX

Can use a pad for the breasts problem 

Reduce dosage or change drug

Amenorrhea can be a sign of pregnancy, needs to be checked (pregnancy test).
9. IMPOTENCE /EJACULATION PROBLEM (decreased libido)

Men complain of problem in ejaculation or erection leading to impotence.

Women mostly get increased libido completely the opposite.
10. POSTURAL HYPOTENTION (cardiovascular disturbances)

Mostly the elderly patients

MX

Advise patient to wake up/stand up slowly when in bed or sitted.

Reassure pt as it’s because of drugs

Check the BP closely

Reduce or change the drug

OTHER SIDE EFFECTS (MINOR)

· Risk of seizures especially largactil

· Retention of urine which wears off slowly

· Nasal congestion or stuffiness –can change drug

· Dry mouth i.e. dry lips and feels thirsty-reduce dosage/change drug, advice pt take a lot of fluids and give antiparkinsonian drugs.

· Constipation –clears off by itself but advice take food rich in roughage with a lot of fluids

· Skin rashes –reduce dosage or change drug

· Weight gain which is due to increased appetite
CONTRAINDICATIONS

Considerable caution is required when prescribing antipsychotic drugs in the following:-

· Glaucoma-raised intra-ocular pressure

· Parkinson’s disease-degenerative disease of middle and old age manifested as tremors
· Epilepsy-as some antipsychotic induce fits

· Liver disease –particularly largactil for easier elimination

· Addison’s disease-deficiency disease of the suprarenal cortex leading to wasting and brown pigmentation of skin.

· Previous hypersensitivity to the antipsychotic.
TOPIC 18--ANTIPARKINSONIAN (ANTIPARKINSONISM) DRUGS

Def:-are antispasmodic drugs which help to overcome the tremors and rigidity of Parkinson’s disease.
MOA

They have a widespread effect on the GIT resulting from the inhibition of parasympathetic nervous stimulation by blocking neurotransmitter acetylcholine. The secretions are diminished e.g. gastric +saliva, with an exception of bile, urine and milk. They also act on the smooth muscles to relax them.
Examples of drugs:
· Trihexyphenidyl(artane or benzhexol)-parkinsonism
· Benztropine(cogentin)-
· Procyclidine(kemadrin)-parkinsonism
· Ethopropazine(lysivane)-parkinsonism
· Orphenadrine(disipal)-parkinsonism + depression
MINOR TRANQUILLIZERS (ANXIOLYTICS)

Def:-Drugs that depress the CNS to reduce anxiety or excitement by decreasing responsiveness to stimulation. 
They have a general calming effect. Large doses of the produce drowsiness (sedative effect) while larger doses than that produce sleep (hypnotic effect) they benefit emotional symptoms like insomnia and anxiety. 

Are in 2 major groups:-Benzodiazepines e.g. diazepam

                                    -Barbiturates e.g. phenobarbitone.

Main effects:

· Alleviate anxiety or agitation (mental distress causing restlessness) without producing sedation.

· High doses cause sedation, sleep and anesthesia.

· Can be used as anticonvulsant and skeletal –muscular relaxant.

Indications

· Anxiety disorder sand symptoms of anxiety like insomnia.

· Acute alcoholic withdrawal syndrome associated with anxiety and agitation

· Emergency treatment of status epilepticus

· Premedication as relief of anxiety before minor surgery

· Tetanus –as skeletal muscular relaxant

EXAMPLES OF BENZODIAZEPINES

1. Diazepam (valium) 5-10mg tds

2. Lorazepam (ativan) 1-2mg bd or tds

3. Nitrazepam (mogadon) 5-10mg nocte

Others

Temazepam, flurazepam, chlordiazepoxideclobazam, chlorazepate, alprazolam,

Oxazepam, triazolam, Meprobamate (equanil)

Chlordiazepoxide (Librium)

Side effects

· Drug dependence and withdrawal symptoms (if taken for 6 wks or more)

· Drowsiness, ataxia, confusion –have to be cautioned for activities which needs high concentration like driving, operating machines etc

Contraindications

· Acute pulmonary insufficiency.

· Caution taken in pregnancy, lactation, impaired renal and hepatic function.

General advice about use of anxiolytics;

· Use sparingly –talk about feelings and reassurance are enough to reduce anxiety.

· Brief treatment-not more than 3 wks.

· Withdraw drug gradually-reduce withdrawal effects.
TOPIC 19--PSYCHOSTIMULANTS

Def:-Drugs that basically stimulate the cerebrum to elevate mood.
Two main groups 

i) Amphetamine (dextroamphetamine)

ii) Caffeine.

i) AMPHETAMINE
Main effects:

· Stimulates the cerebral cortex, brain stem and the articular nerves.

· The patient experiences :-increased alertness
-‘’ a wakefulness
                                        -,,   concentration

                                        -“energy
                                        -resistance to fatigue

                                        -improved mood, improved inability to sleep (insomnia) and suppression of appetite.

NB: because of these effects, persons have tendency to use these drugs to get extra energy and alertness but eventually get tolerance or dependence on them due to continued use.

Indications: though they elevate mood, are not used for this purpose because can cause dependence BUT for the following:
· Used as psycho stimulants for persons who want to improve their performance
· Treatment of obesity (ant obesity)

· Narcolepsy (sleep disturbance) –long urge of sleep or uncontrolled desire for sleep

Dosage:

· Obesity-2.5-15mg bd
· Narcolepsy-same dose.

Main side effects

· Drug dependence due to abuse of the drug.

· Restlessness

· Insomnia-especially due to over stimulation
· Hallucinations and delusions especially persons with history of mental illness(ie relapse)

· Photophobia

· Reduction in tear production or lacrimination (eye irritation).

· Rapid pulse and palpitation

· Constipation, diarrhea or dry mouth.

· Impotence in males.

NB: if withdrawn abruptly it can cause extreme fatigue and depression (therefore do it slowly).

Ii) CAFFEINE
Def: - A natural ingredient in the beverages we take like –coffee, tea, cocoa, coca cola and in even drugs like caffeine etc

Main effects
· Stimulates CNS and heart.

· Relaxes smooth muscles of blood vessels and the bronchi.

· Increases gastric acid secretion

· Suppresses appetite

· Uplifts mood (make one feel good)

· Increases urinary output.

Indication

Rarely used in the clinical areas but its used to treat headache especially following lumber puncture.

Dose-500mg OD /bd orally

Contraindication-peptic ulcer disease.

TOPIC 20--ANTICONVULSANTS

Drugs used in control of seizure disorders by minimizing the spread of seizure in the brain.

NB: The drugs do not treat the underlying cause of seizure, but just control seizures.

SUBCLASSIFICATION

i) Hydantoins e.g. phenytoin sodium (epanutin)

· Mesantoin (mephenytoin)

· Ethotoin.

ii) long-acting barbiturates e.g. phenobarbitone and thiopentone (Pentothal sodium)

iii) Benzodiazepines e.g. diazepam.
Examples:-

a) Epanutin (phenytoin sodium)(HYDANTOIN)
Drug of choice for control of seizures and does not cause sedation.

Inhibits the spread of seizures in the brain

Reduces activity of the brain stem centers which are responsible for tonic –phase in grandmal seizures (major attack) as opposed to petit mal (minor attack).
Indications

· Treatment of epilepsies (esp.tonic-clonic seizures)

· Treatment and prevention of seizures occurring before or after brain surgery.

· IV epanutin is used in status epilepticus if valium is not available.

· Symptomatic relief of trigeminal neuralgia (pain in the face along trigeminal nerve).

Side effects

· Ataxia, confusion and slurred speech

· Nausea, vomiting or constipation

· Skin reaction leading to rash

· Excessive growth of body hair

· Nevaloblastic anemia (due to lack of folic acid) and leucopenia

· Hepatitis or liver damage

· Osteomalasia (softening of the bone) due to vit.D deficiency

· Generalized side effects like coarsening (tough /poor quality) of facial features, enlargement of lips or excessive growth of gums.
Nursing implication/responsibility: 

· Nausea and vomiting-Take drugs with meal.

· Skin rash if persists- change drug

· Blood dyscrasia-stop drug and change drug

· Anemia-ct but add folic acid

· Gum enlargement-encourage oral hygiene.

PHENOBARBITONE
MOA

Acts by depressing the CNS leading to sedation and finally induce sleep (hypnosis).It inhibits abnormal brain electrical activity responsible for seizures.

Indication

· Epilepsy -Control of seizure disorders

· Anxiety disorders -Sedation and hypnosis

· Minor surgery -anesthesia especially with thiopentone sodium

Side effects

· Excessive sedation particularly due to high dose

· Can cause bad dreams and nightmares(if used for long)

· Osteomalasia -due to vit.D deficiency.

· IV use can cause phlebitis or thrombosis, but if it accidentally gets into arterial vessel can results into gangrene at the site or that part of body.
Nursing implication/responsibility:

· Vit.D deficiency –give foods with vit.D supplements.

· Sleep disturbances-change drug

NB: usually/sometimes both epanutin and phenobarbitone are given combined for status epilepticus.

TEGRETOL (CARBAMAZEPINE) 200mg bd

Related to tricyclic antidepressants chemically and therefore patients experience elated mood.

MOA

Acts on the CNS and inhibits transmission of impulses from one nerve to another, therefore it blocks the impulses to prevent seizures.

Indications
· Epilepsy

· Pain due to trigeminal neuralgia

· Affective disorders

Side effects

· Drowsiness, dizziness, ataxia, double-vision, nausea and vomiting.
· Aplastic anemia
· Agranulocytosis(low blood cell count)

· Reduced number of platelets(         )

· Confusion in elderly pts

Contraindications
· Pregnancy

· Breast feeding mother

· Patient with hx of bone marrow depression

· Pt with hx of allergy to it or tricyclic antidepressants.

Others:-primidon
TOPIC 21--ANTICOAGULANTS

Def:-Drugs that inhibit blood clotting or coagulation of blood by interfering with the clotting factors and platelets.

OR

Def:-substances that inhibit normal clotting of blood .e.g. oxalates of sodium, potassium, ammonium which are effective but very toxic, can not be used clinically as anticoagulants. 

MOA
Combining with antithrombin III, hence increase the effectiveness of antithrombin II in removing thrombin from the circulating blood.

Also removal of other activated coagulation factors XII, XI, IX and X.

HEPARIN

Is a sodium salt of a naturally occurring mucopolysaccharide that is naturally produced by body cells especially of the connective tissue cells in the small quantities that diffuse into the circulatory system or plasma. Prevents intracellular clotting of blood. Most cells that produce heparin are abundant in tissues surrounding the capillaries of lungs and liver because is needed to prevent any embolic clots formed around those areas.
Used in blood transfusion as an anticoagulant when citrate is contraindicated e.g. cardiac surgery.

MOA

Enhances interaction between thrombin and antithrombin III.enhances interaction between antithrombin III and other clotting factors.

Indication of heparin:
· As short term anticoagulant.

· In vascular surgery.

· Occasionally in blood transfusion

· Treatment of arterial and venous thrombosis.

· Used prophylactically after surgery to prevent thrombotic complications e.g. deep venous thrombosis (route sc)
Side effects

· Bleeding at site of injection or more distantly.

· Hypersensitivity

· Thrombocytopenia

· Osteoporosis

· Alopecia(long-term use)

Contraindications

· Threatened abortion 

· Purpura

· Jaundice

· Advanced and /or hepatic disease

· Hemophilia

· Postoperative blood loss(hemorrhage)

· Sub acute bacterial endocarditis

· Gastric or duodenal ulcers.

Conditions that cause excessive bleeding in human beings:-

A) bleeding caused by vit.D deficiency.

b) Hemophilia

c) Thrombocytopenia (platelet deficiency).

TOPIC 22--ANTIRETROVIRAL DRUGS

Def:-Drugs used in HIV infection that aim at suppressing viral replication, hence preventing infection of new cells and further damage to the immune system(delay disease progression)
.Def:-Drugs that work against the HIV replicating in a person.
The 4 major groups (on the basis of their mode of action):-
1) Nucleoside Reverse Transcriptase Inhibitors (NRTIs).
2) Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs).
3) Protease Inhibitors (PIs).

4) Entry and Fusion or Integrase Inhibitors (IIs).
GENERAL MOA FOR ARVs:
They keep the multiplication of the virus on check and therefore decrease

There are about 14 different drugs used in ARV therapy.

List of the available ARV drugs

	NRTIs
	NNRTIs
	PIs
	IIs
	
	

	Abacavir(ABC)-A
	Delavirdine(DLV)-NA
	Amprenavir(APV)-A
	Enfuvirtide(f-20)-NA
	
	

	Didanosine(ddI 1993)-A
	Efavirenz(EFZ)-A
	Indinavir(IDV)-A
	
	
	

	Lamivudine(3TC)-A
	Nevirapine(NVP)-A
	Lopinavir(LPV)-A
	
	
	

	Stavudine(d4T)-A
	
	Lopinavir/ritonavir(LPV/r)-A
	
	
	

	Zalcitabine(1993)-NA
	
	Nelfinavir(NFV)-A
	
	
	

	Zidovudine(AZT 1987)-A
	
	Ritonavir(RTV)-A
	
	
	

	
	
	Saquinavir(SQV)-A
	
	
	


1. NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTIs)

MOA

Act on the reverse transcriptase enzyme involved in HIV/RNA replication. They prevent HIV from effectively converting its simple RNA into DNA (transcription) hence interrupting or preventing HIV replication.
Adverse effects

· Peripheral neuropathy

· Pancreatitis

· Lipodystrophy

· Hepatitis

· Lactic acidosis

· Mitochondrial toxicity

2. NON-NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS (NNRTIs)

MOA
These act against HIV at moment when it is transscripting its RNA into DNA to take over a CD4 cell i.e. they attack at same time/stage as nucleoside analogues. However, they act directly against the chemical that converts the RNA into DNA whereas nucleoside analogues are built into the DNA and make it unstable.
Adverse effects

· Rash

· Fever

· Nausea

· Diarrhea

· Hepatoxicity, CNS.

3. PROTEASE INHIBITORS (PIs)

MOA

Act on the HIV protease enzyme, preventing the manufacture of essential proteins. They interfere with the assembling of the raw materials of new HIV particles into new virus particles. The new particles of HIV produced in the presence of a protease inhibitor are said to be immature and non-infectious.

Adverse effects

· Lipodystrophy

· GI intolerance

· Hyperglycaemia

· Lipid abnormalities

4. FUSION INHIBITORS

MOA
They inhibit the viral DNA from, intergrating, fusing or entering into the host DNA ie invading the lymphocytes. 
Adverse effects

· Hypersensitivity reactions e.g. burning sensation of feet and hands, fever, nausea and vomiting.

· Local injection site reactions

NB; -The drug regimen, however, needs to be individualized so as to maximize compliance and minimize toxicities and drug interactions. 
-All antiviral drugs have side effects, which are commonly experienced by some patients during the first 1to 2 months and then subside within 2months normally.
-In principle, treatment combinations are as follows:-

· 2NRTIs + 1NNRTI-1st line therapy + cotrimoxazole.
· 2NRTIs + 1PI         - ,,                      +    ,,
· 2NRTIs + 2PIs     - ,,                         +    ,,
· 3NRTIs                -2nd line therapy.   +     ,,
GOK- GOALS, GUIDANCE AND POLICY ON ARV DRUG THERAPY:

· Mx of HIV infection to achieve maximal and durable suppression of HIV viral loads.

· Slowing the growth of the virus.

· Restoration and/or preservation of immunological functions.

· Improvement of quality of life.

· Providing nutritional support and symptomatic treatment.

· Reduction of HIV –related morbidity and mortality by preventing and treating opportunistic infections.

· CD4+T-Cell count is necessary before commencing treatment.  

· Correct use of potent combination regimens that decrease viral replication, limiting the potential for selection of resistant HIV strains and delaying disease progression.
SPECIFIC RECOMMENDATIONS ON WHEN TO START ART

The following are the current recommendations for initiating ART in adults and adolescents with documented HIV infection:
A) If CD4 testing is not available:-

· All patients with WHO stages III and IV disease

· Patients with WHO stage II with Total Lymphocyte Count (TLC) <1200/mm3.

b) If CD4 testing is available:-

· WHO stage I or II HIV disease if CD4 count<200/mm3
· WHO stage III disease if CD4 <350.

· WHO stage IV disease, irrespective of the CD4 cell count

c) Asymptomatic patients with CD4 <350 should be observed and CD4 count monitored regularly. In such patients ART should be initiated before CD4 count falls below 200 cells/mm3 e.g. when CD4 count is between 200 and 250 cells/mm3.

NB: Refer to table 13 (pg 128 guidelines for ART in Kenya-3rd edition2005) revised WHO clinical staging for adults and adolescents.
DISCONTINUATION OF THERAPY

Under certain circumstances including:-

· Consistently poor adherence for whatever reason

· Repeated treatment interruptions

· Severe toxicity or reactions e.g. severe hepatotoxicity, lactic acidosis.

· Intervening illnesses that preclude oral therapy e.g. severe Immune Reconstitution Inflammatory Syndrome (IRIS) or child develops TB while on ART and can not tolerate the combination of ant-TB as well as ARVs. 

ANTIMALARIALS
Def:-Drugs used for the prophylaxis and treatment of malaria.

       -drugs that kill malarial parasites.

Examples:

· Chloroquine
· Chloroguanide

· Sulphadoxine and pyrimethamine(SP)-fansidar

· Sulphamethopyrazine and pyrimethamine(SP)-metakelfin

· Primaquine  
· Artemether and lumefantrine (AL or coartem).

· quinine

SULPHADOXINE AND PYRIMETHAMINE (SP/Fansidar)

The two compounds are antifolate antimalarials.

MOA 

Act synergistically against the parasite –specific enzymes, dihydropteroate synthetase and dihydrofolate reductase.This combination has schizontocidal activity against plasmodium falciparum and p.vivax.Both drugs cross the placental barrier and are also detected in breast milk.

Dose: orally 3tabs stat (sulphadoxine 500mg + 25mg pyrimethamine).

         IM 

Indications

· Acute malaria (p.falciparum) especially resistant to CQ.
· Prophylactically 

Adverse effect

· Hypersensitivity to sulpha components-skin reaction(erythema multiforme)

· Toxic epidermal necrosis

· Cutaneous drug reaction common in pts with HIV/aids 

· Granulocytopenia, agranulocytosis, aplastic anemia and thrombocytopenic purpura.

· Pyrimethamine may cause-anorexia, abdominal cramps, vomiting, ataxia, tremors, seizures and megaloblastic anemia.

Contraindications

· Known hypersensitivity to sulpha drugs or pyrimethamine

· Hepatic and renal impairment

· Infants below age of 2months

· Continued chemoprophylaxis

SULPHAMETHOPYRAZINE AND PYRIMETHAMINE (SP/metakelfin)
MOA

It has schizonticidal property ,destroying the intra-erythrocytic forms of the 4 species of plasmodium (p.falciparum,p.vivax,p.malariae and p.ovale).both sulphamethopyrazine and pyrimethamine have remarkable anti-plasmodial actions and the combination of both ,as in metakelfin ,allows a double action on different points of the same metabolic pathway of the pathogenic agent. Whereas sulphamethopyrazine acts by competitively inhibiting para-amino benzoic acid, which is essential for folic acid synthesis by the protozoon, pyrimethamine inhibits the enzyme dihydrofolate reductase, which is required for the transformation of folic acid into tetrahydrofolic acid .these actions lead to sequential inhibition of nucleic acid synthesis by the protozoon.
Dose: one tab contains-500mg sulphamethopyrazine, 25mg pyrimethamine (orally 2 tabs as single dose).
Indications:

· Intermittent preventive treatment (IP) for pregnant women.

            -a curative dose at 2nd and 3rd trimester of pregnancy.

            -3 tabs as a single oral dose at the 2nd trimester of pregnancy (after quickening)

            -3 tabs as a single oral dose at the 3rd trimester of pregnancy (atleast 4wks after the        first dose).   

· RX of acute malaria attacks in combination with artemether (artesunate) or amodiaquine.

Side effects
· Skin rashes e.g. urticaria, exfoliative dermatitis.
· Allergic reactions e.g. toxic hepatitis with or without jaundice, photosensitization, nausea, vomiting, headache, abdominal disorders.

· Albuminuria, crystalluria and haematuria which could impair renal function.

· Leucopoenia, agranulocytosis hemolytic anaemia, aplastic anaemia, thrombocytopenia purpura, macrocytic anemia due to folic acid deficiency.

· Asthenia, nervous depression, insomnia, dizziness, tinnitus, peripheral neuropathy.

Contraindications

· Hx of hypersensitivity reactions,

· Kidney failure with azotaemia,liver failure and blood dyscrasias

NB: do not administer to neonates and women during the last 2wks of pregnancy to avoid a risk of jaundice and kernicterus.
COARTEM (ARTEMETHER and LUMEFANTRINE)-AL
Artemether is from the plant Artemisia annua while lumefantrine is a synthetic racemic fluorine mixture. One tablet contains 20mg artemether and 120mg lumefantrine.
MOA

Both drugs inhibit the nucleic acid and protein synthesis within the malarial parasite. The two drugs have synergistic effects (action of both is greater than that of an individual drug). 
Indications
· Acute uncomplicated plasmodium falciparum
· Mixed infections including plasmodium falciparum

· Drug-sensitive and drug-resistant plasmodium falciparum.

· Stand-by emergency treatment.

Dosage:

Adults and children of bwt 35kg and above-4tabs stat,4tabs after 8hrs and then 4tabs bd on each of the following two days(total course comprises 24 tabs)
Contraindications

· Hypersensitivity to artemether or lumefantrine 

· Patients with severe malaria 

· First trimester of pregnancy

· Patients with family hx of severe cardiac dx, hx of cardiac arrhythmias or clinically relevant bradycardia

· Patients with known electrolytes imbalance e.g. hypokalaemia or hypomagnesaemia.

Adverse effects

· Hypersensitivity

· CNS-headache,dizziness,insomnia,somnolence,involuntary muscle contractions, abnormal gait, ataxia
· Palpitations

· Cough

· Abdominal pain,anorexia,diarrhea,nausea,vomiting

· Rash, myalgia, arthralgia, asthenia, fatigue.

QUININE

An alkaloid derived from the bark of the cinchona tree.

MOA

Ii is an aminoquinoline that has ability to bind to DNA and inhibit protein synthesis .it is well absorbed from GIT (orally as quinine sulphate)and reach peak plasma concentration within 3 hrs .It is distributed throughout body fluid and readily crosses the placental barrier and CSF .quinine hydrochloride is which is given IV.

It has very effective antimalarial activity but is more toxic than many of the other antimalarials.effective against p.falciparum infections resistant to the other antimalarial drugs. 

INDICATIONS

· Severe and complicated falciparum malaria 

· Injectable quinine –RX of pts with uncomplicated malaria but repeatedly vomiting hence unable to take oral preparations (once stops vomiting –give orally)

· Used as 2nd line therapy for pts who fail to respond to 1st line therapy or get severe side effects, hence should be given with another drug.
Dose:-

Regimen A: Areas where the parasites are sensitive to quinine, give quinine 8mg/kgbwt/tds *7days.

Regimen B: areas where parasites are sensitive to sulphadoxine/pyrimethamine and quinine, and where compliance may be a problem.

Quinine 8mg/kgbwt/3days with 1500mg sulphadoxine + 75mg pyrimethamine only on 1st day of quinine RX 

OR  8mg/kgbwt/3days with either doxycycline 100mg daily(excluding paeds under 8yrs and pregnant pts) or tetracycline 250mg qid *5/7(excluding paeds below 8yrs and pregnant pts).
Regimen C: areas of high level of resistance to quinine.8mg/kgbwt/tds*7days.with either doxycycline 100mg od *7days (excluding paeds under 8yrs and pregnant pts).

OR tetracycline 250mg qid*7days (excluding paeds under 8yrs and pregnant pts).

Side effects

· Cinchonism-tinnitus, muffled hearing, vertigo and dizziness.

· Idiosyncratic reactions like pruritic or urticarial rashes, subcutaneous or submucous haemorrhage, oedema of mucus membranes, eyelids and lungs.
· Hypoglycemia (quinine stimulates secretion of insulin)-so treated with glucose.

· Renal impairment (acute renal failure) and anuria may occur.

Contraindication

· Known hypersensitivity. 

BRONCHODILATORS-Drugs which help to open the air passages when the wheezing is caused by tight muscles around the airways.

BRONCHOSPASMS-A tightening (spasm) of the muscles around the airway, which narrows the airway and causes wheezing.

EPINEPHRINE (ADRENALINE)-A bronchodilator which is injected subcutaneously to relax bronchspasm.
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